Abstract. In this paper we summarize the properties of the Asiago photometric system proposed by Munari and Moro (1998) for the Gaia mission. We calculate magnitudes and colors of stars of different spectral types and luminosity classes, and by means of the reddening-free parameters Q(i,j,k,l) we check the ability of the system to discriminate between stars of different evolutionary phase and metallicity.
INTRODUCTION
A new photometric system consisting of five Sloan-like broad bands and eleven medium bands to be placed on the Astro and Spectro focal planes of the Gaia mission has been proposed by Munari & Moro (1998) . In this paper we examine the astrophysical performance of the Asiago photometric system (hereafter APS) by presenting magnitudes and colors for stars of different spectral types and luminosity classes.
Synthetic magnitudes and colors are calculated convolving spectral energy distributions of different metallicity (Z), effective temperature (Teff) and gravity with the passband transmission.
In order to enable the easy usage of the present results, we provide tabulations of bolometric corrections (BCAX) as a function of gravity, Teff and metallicity for each passband under consideration.
By the above technique we calculate isochrones in the observational color-magnitude diagram (CMD). The ages span the range from 0.01 to 18 Gyr.
In addition to this, the Padova Software Telescope (Ng et al. 1996 (Ng et al. , 1997 ) is used to simulate a window on the sky (see Fig. 1 ), as it may be seen by Gaia.
Finally, we present a preliminary analysis of the capability of APS to determine basic stellar parameters. A more complete investigation of this topic is in progress.
BOLOMETRIC CORRECTIONS AND COLORS IN THE GAIA
PHOTOMETRIC SYSTEM Table 1 lists the passbands of APS. To derive magnitudes and colors in these passbands, we first calculate the flux FAX received by the detector in a given passband Δλ:
JO
where F(X) is the spectral energy distribution of the source and Γδα(Α) is the transmission of the optical combination (filters + telescope). Then we compute the corresponding magnitudes for Vega
and derive the constant by assuming that for this star all color indices are equal to zero. Finally, we compute the bolometric correction by the equation:
where L is the integral of the flux Large grids of BCs and colors {V -m^x) are thus computed at varying T e fr, gravities and metallicity. Sloan ¿ Table 2 . Main characteristics of the medium-band APS. All wavelengths are in Â. g3660  3660  180  g3865  3865  180  g4125  4125  180  g5100  5100  180  g5190  5190  100  g5300  5300  180  g6100  6100  180  g6235  6235  180  g8290  8290  180  g8590  8590  240  g8900 8900 180
The library of stellar spectra
The used library of stellar spectral flux distributions was developed by Bressan et al. (1994) and Tantalo et al. (1996) . The main body of the spectral library is taken from Kurucz (1992) , extended to the high and low temperature ranges, since the Kurucz data do not include models hotter than 50 000 Κ and cooler than 3500 K. The latter point is of particular concern here because a large fraction of the Gaia targets are stars of advanced spectral type, either M dwarfs or M and C giants. For T e ff > 50 000 Κ we adopted the 
ISOCHRONES
We adopt the most extended library of stellar isochrones available (Bertelli et al. 1994) . They span the age range from a few 10 6 yr to beyond 18 Gyr and cover all evolutionary phases from the zero-age main sequence up to either the stage of planetary nebula formation and cooling toward the white dwarf stage or the stage of central C-ignition, depending on mass of the most evolved star in the isochrone. A small revision has been applied to the algorithm adopted by Bertelli et al. (1994) when dealing with mass-loss during the AGB phase. In this paper, following Marigo et al. (1996 Marigo et al. ( , 1998 , we use a semi-empirical formalism which relates the mass-loss rate M to the pulsational period Ρ of Mira variables and pulsating OH/IR stars both in the Galaxy and in the LMC (Vassiliadis & Wood 1993) . The advantage of this prescription is the onset of the super-wind phase which develops naturally on the AGB, instead of the ad hoc sudden increase that is needed with classical Reimers-like laws, cf. Reimers (1975) and Renzini & Voli (1981) . No other details of the isochrone construction are given here for the sake of brevity.
The left panel of Fig. 2 shows three isochrones of 8 Gyr but different metallicity, Ζ = 0.004, 0.02 and 0.05 (from left to right). Different evolutionary phases along the isochrones are indicated by different symbols: ZAMS is the zero-age main sequence; SGB is the subgiant branch (here including the portion of the red giant branch below the horizontal-branch luminosity); RGB is the red giant branch and HB+AGB refers to the horizontal branch and asymptotic giant branch lumped together.
TWO-COLOR DIAGRAMS AND REDDENING-FREE PARAMETERS
One of the goals of the Gaia photometric system would be to provide a self-consistent classification of stars in the three-dimensional space T e ff (effective temperature), g (gravity) and Ζ (global metallicity). Moreover, as it is already emphasized by Munari & Moro (1998) , the luminosity class (or gravity) can be independently derived from distance determinations (when interstellar extinction is known).
In order to test the APS, we present a quantitative evaluation of its performances in determining main parameters of a star.
First, we analyze the variation of selected reddening-free parameters, Q, along isochrones of given age and metallicity.
The reddening-free parameters are defined by the relation
= (5)
where i,j, k,l stand for the magnitudes in the corresponding passbands. We adopt the interstellar reddening law (A\/Ay) by Cardelli et al. (1989) .
The right panel of Fig. 2 displays the isochrones in the reddeningfree parameter plane. The adopted passbands are gS865, g4125, g5190 and g62S5, and the symbols have the same meaning as in the left panel.
The reddening-free diagram shows that there exists a clear separation between the area with main-sequence dwarfs and the area with the evolved stars. Furthermore, in the area occupied by dwarfs there is a clear distinction between metal-poor and metal-rich objects. A point to be noticed here is that all models tend to degenerate into a single curve in the region of the lower main sequence. However, it is not clear whether this is an artifact of the poor resolution in metallicity for this type of stars in our spectral library (as it contains only a few observed spectra) or it is a real effect. Work is in progress to cast light on this point.
Discriminating stars according to their metallicity is more difficult for the evolved population. However, this region may be subdivided into strips dominated respectively by SG stars, HB stars, RGB and AGB stars. Along these strips the metallicity is the driving parameter.
Second, starting from the simulation of Baade's Window of Fig. 1 we generate the CMD diagram in the medium passbands and calculate the reddening-free parameters. Once more we assume the reddening law by Cardelli et al. (1989) . This diagram is populated by stars of different (known) effective temperatures, luminosity classes, metallicities and reddenings. In this diagram (not shown here for the sake of brevity) stars are distributed in the same way as already discussed above.
Finally, we seek to calculate the fraction of stars expected in the original bin of the parameter space, by means of the photometric quantities alone. This work is still in progress.
